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(54) PRODUCTION OF FIBER COMPOSITE SHEET 

(57)Abstract: 

PURPOSE: To efficiently produce a fiber composite sheet so as not 
only to reduce the cyclic fluctuations in the tension of continuous 
reinforcing fiber bundles generated by a vibration bar accelerating the 
opening of the continuous reinforcing fiber bundles in a fluidized bed 
but also to make the taking-over tension of the sheet constant. 
CONSTITUTION: In the production of a fiber composite sheet, two 
vibration bars M1, M2 vibrated with a phase difference of 165-195° 
are arranged in a fluidized bed so as to provide a required interval 
between the bars. Continuous reinforcing fiber bundles F1 are opened 
in a monofilament form while the tension thereof is kept almost 
constant synthetically by applying vibration to the reinforcing fiber 
bundles F1 with a phase difference of 165-195° by the vibration 
bars M1 f M2 and a powdery thermal resin is bonded to respective 
monofilaments. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



02/02/04 21:13 



(19)B#B#fF/r (JP) 



(12) & H 4* fF ^ 



(A) (H)^H=H1B^W#^ 

#Hi§¥8 - 150664 

(43)&I8B ^fig8*P(1996) 6H110 



(51) Int.Cl. s 




F I 




B 2 9 C 70/06 








C 0 8 J 5/04 








// B29K 105: 08 








B 2 9 L 7: 00 










7310-4F 


B 2 9 C 


67/ 14 G 








*W3£ IM&E©8:2 OL (± 6 H) 


(21)ffl«#*§- 


-296970 


(71) a® A 


000002174 










(22)ffMB 


spJGfc 6 ^(1994) 11^303 










(72)fg9i# 










^7ffmK-hJS^±PIW 2-2 








#XMg8s££*tl*l 






(72)%K*f 


tirffl §138 








^fi5r^K-hJft53±:iaW2-2 g&Wb 








3*Xfg8c5£^fc|*} 








/MS 








]&#tmnSKJhJ&mJ8W2-2 tt^fc 








#Xfil*fc>££tfcl*I 











(54) c^ijg©«at] mts«^->- hofijg^fe 
(57) mm 



1 6 5—1 9 5S©feffl^^-DTti»-r-52*Ojil!) 

a--mi.m2 &ttmzffimwf&&£H'*TW.m.-rz>o cne> 

Otlf&A— M1.M2 ldJ;oXj*^-ftSS*SmFHC 1 6 5~ 

itmmmi&mji&m&tmz. w— m\z&&vfctf*,. 




1 

&z>m.mmzm%. mmmmi&^ommj&tznmn—T* 
w =? * y h k:t»flK«j» ^iffltt«f KSft#a n& 

T->-htt<h&U ^T-#»@{tbT3l#m£ltifef£« 
hCDSit^ffitC^T, «E!ftft-4»fc: 1 6 5-19 

5 gKD&mm&miTmW)-? & 2 *©sa«i/t— siast 

ttttfcttNBKk: 1 6 5~ 1 9 5g©i£*a3t£#oTigft 

t nut l^o^ /7-f7^>h K:t»#«j» ?raitt«f» 

h©iSig 

Mm^x-z^ j v 4 h^zmmvfr-o&^s y 

4 9^->hfcf»#:«J»TiIflltt»JIS*#3||PS-ttfc». Wit 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] «Mft1t-&>'-hSigttWk:»*^tt<!:UT 
te. #S¥5- 9 6 5 3 5^$g&<h*U:fEi&£nT^-5 

&®m<nffimmz^%&?>.. ^tmrnrnzn^rmmn 



(2) 8- 1 5 0 6 6 4 

2 

[0 0 0 4] 

[SEW**** Li "3 <!:-*-*»«] b*»lx&*«&, ±E© 
Wfe3RaSE»at5fi£U Hoa*«»KlJ:0»ir»-J , &ai 

10 [0 0 0 5] J45S<t««att:lB»*# 

xrz^jy 4 v hmz?&fflL-2ik2>tztb(D%(D-z$> 

-So 

[0 0 0 6] 2f:^|Btt. ±E©«£5l5g[$g©raeS:«?Sfc 

20 bf#S77ft^ffl«bJ;-5«h-r-5.JCS-5. < , 
[0 0 0 7] 

30 MKt&b. OUT^HftbT^lfrffiSfeCDT, SSE» 
ftc*f(C 1 6 5-1 9 5*Ottffift*Kr-3TiB»-r*2* 

J^A— K:«fcoT»IJHift;IIUft*K:i 6 5~i 9 5mo 

»#tt!»Rrffltt«HSft#*S-a:* - 1 S«r«t bTU 

•5. 

[0 0 0 8] at*B2 056WK«fcSHttt*^->-h©« 

40 itTjffite. SSfft^'t'f' 1 #©MftA— dftwfgftt;: 

CBf BMUS 5r 4J V^TSHS b . Sft/N*- tc J: o TaH*3*Yt 

mzmm^^^y y * y* > h\zm&vtm^m&.® 
[0009] ±BEauBifl:«i63KtuTtt. tffl^n^ 



(3) 

3 

tlZ>. a&WlCte. #7X£K*£. T)US. 
-5. 

[0 0 10] ; E/7^7^>h0Egttl~5OMm l 
4t(C 2~2 0 ii mitjfj b 
[0 0 11] JRTirfflttflM&t l/TIt #'JX^l/>&tf 

[0012] |&ff:«l^oTettmi!gW«iTg«. 10-3 
0 0 Mm#$?jgT&-5„ 

[0013] jgft/t-tt. «t<bitti^fi!>ig«t«ieig-r« 

[0014] jii2B*3S i ©sew©***, m i icss-r 
hisi^#iut. mwTzt, mmi-is^r. mm 20 

bD-;Kl) A»6*oab3t#»©jil«lSfl:IW6(Fl) 

APW-fHA-(7) *gT^Si(3) fc#<. «E 
»jffc(R) ICfcL cncoAP#J,taiP#J®2^0ft3 1 6 5 
— 19 5S©&*a*£&-3Tigi!]T-5 2 #©tgKj/\*- (M 
D(M2)^gHfi^n. KJBM/X--0<l)(M2)<2»pmi:::*H' H 

a-(7) a*, (mi )(M2)«toii5^<ae leges $n 

7^*5. 2:£©tg®jA*— (Ml) (M2)©BBt;:$ ^iCtg 
ISA*— £®W-*«-&>b&?), ^tltCO^T«^jZl!-r«). 
[0 0 15] APffiltf^ h*A*-(7) £«T^§«(3) 

**»nfcaat5s^tiiwi3tt(Fi) <k o&s->- bvtmm&tt 30 
(b> »4. -&§«(3) ftcoBftvtm'zsw&mmcommfe 

(R) SrililSl±-5^ d©<h^, 2 jfc(DMW)/1— (Ml) (M 
2) fc«fco TiBKWtWME (Fl) <fc 0 75: htttttfeS 
M(B) 1 1 6 5 ~ 1 9 5ffi©fiffii£*i5 i ^Tgi!j£-§-*. 
^CttCiO, »ffcl«fi3|C<Fl) B&- 

BS*f+*^-fr. tt#tt»i«raitt»iB#«aifl:«i6<F2)* 

mn#j;tf-f FA- (7) ^STJPl^n-JK6) ^ 

[0 0 16] dCT'. ±iS 2 2^©tS»A*— (Ml) (M2)CD{4 
*@75U 6 5—1 9 5^-rnTt/i-5C:t{c:J:0. — T^CDtS 
»A- (Ml) *«5S{klftlt3K»c9B* S-S-fcSBS, i&J5<DMW) 

a-- (M2) ttaKtawBij^©?^ *^t^.©t, mm 

®) A*— (Ml) RBfr b < te&fflSS&A- (M2) £i.l$©j«*i© 

mfi&mtff&-&&i\z.-mv9z.t>tiz>. &ffl©-r*-uii 8 

Ogtcjfi^Kt'J;^. 

[0 0 17] 2#©IgI!)A'— (Ml)(M2)©firffi(7)X^7)U 
6 5*J:D &/h£^<i£. fcL<(J19 5gJ:0fc7Cg 



#gl¥8 - 1 5 0 6 6 4 

4 

[ 0 0 l 8 ] m 2 ht, 2 *©S»)A-- (Ml) (M2) ©tetST?* 
1 8 0STtlTV^*-&S:^J^-r-5tjWT$.-5o 02 a 

a. — jjommmwirt— (mi ) ©tub £tku @2bit 
w#JSi!)A*-(Mi)<^{iffi e to i 8 osrn*:&*a£#-r 

SSHMiSftA*— (M2)©Sl!j£SbT^-5,, ^n^W 
A'-(M1)(M2)ICJ;-dT. flrfBdU 8 0 a-mfcJS»J7M-5- 

xenst, i2 c {c^-r«fc-5«c ttf#Jti»)A*— (Mim 

iitlfc b < ttflHB8E»/*-(M2)fit»©^^©ffia£i&*« 

[0 0 19] 7^*3, 2 #©tgt!jA*-(Ml) ^©W^J© 
g»A-i&l(tT%SV\ 3*gUUi©igi!lA'— €r^tt 
•5 .hit, ^*TiBil!l!6«fl-6iHSnafc8&fc, n 

#©gI»jA*— ©tgK)©&fflfcL -^-6*13 60/n±l 

[0 0 2 0] mW)n— (Ml)(M2)lcSffi)S:-^X.-5Sfii:b 
Tli. ^E-^— l7-#. i*EE#«W. j&KfcJS 

[0 0 2 1] JtfHa 1 l-*5l/iT. »Ei!)ffc(R) Srai&bT 

^tjmi^o-;K6) H«anfc«wicft#ixfc 

«M*=ttS»irflHt«Hfi**l»*lll!bT->- httt&T. 
[0 0 2 2] CCTT. »»«©*#«£ l/Ttt. ffi^. 

^©io&inf&a— ;K6) s^/B-rsa*, ^-©ffe. ^ 

[0 0 2 3] ^9A&ni«(c«»flc^?rgi1£WfiM«lMlfe 

(F2)<£J!lDEEb, hft^ff -5 CI £ U>. 

J»«Iffltt»IIS#«W*(F2)U:!R***^ta:3&«6. sn^a 

[0 0 2 4] ■*Plft»iB>'— HCADfi. $6fC^D-;W 
(8) J^«lHftbT^«l«^->-h(A2)*#. d 

nzmrnvn— ;K2) tc##Sf-g>„ 

[0 0 2 5] -S)^^. ±fB»#JS2©IEBJl©73#;£. 0 

T, tg»(3) ©AD#JWSit»)^(R) "ft l*©SSlA 
— (MD^SHS^n, -&«»(3) ©mP#JW^id«(R) J: 
0±73t^ ti®jA*-(Ml)©iii!(lcJ:oT^b^ ttfcttfll 

"51^75: 1 *cD"5Jft A— (N) *^B5S$nT^S. 7i*5, pI 

idA--(N) ©u^jutt, fra»(3) dDAPKXf'f K;t- 

(7) tB&^biS^tT^^nT^^., ^bTSS)A--(Ml) 
tpJffilA*— (N) ©ffP B 1<7)^B)*(R) fft'. ltr^2*<D^ 
-f h'A'-(7) 75tfiEB^nT^S„ M#J©^/-1* K 

a*— (7) \tmW)/^— (mi) .toiis^&stcffie^n, shbj 

<7)^-f H/N*-(7) jaSK/t-OiDtttRtlBafcEfltS 
[0 0 2 6] AOW<KA-(7) £&T-^a*S(3) (C 



(4) 

5 

(B) tt, fsWtmS) rt©«Mt:tt*&l*ffittWffi©«Ettflt 

(R) Jift/'C— (MOtCfcoT 

SttWijaiiJicKSfts-^iiT. Mis^ty?^ 

»5nJ«|A— (N) tci&fc-B-s. tlftA— (Ml) 

fc±*^^©a;fcSftT&fa**»-?fe«K»JSUT 

?BS«iS[-rsfc*. !iM:ittS3iC©WfiS—JfefcfiH3L'fc 

^t^T#Sfe«5TfcS. &*5, (N) $r±TtC 

^i»i$-ti-«.#ai:UTtt> Jtfa©J:5fcX;/U>^t;:l& 
6f. X7JE&£\ tBWiA— 0ll)C:«ksattt^O5B*iE 
ft iCttJfc LTltfft/t— (N) jJ»±TCIH b#£^gre& 

n«, an. 

[0 0 2 7] C(OJ:5K:LTl»6nfct&#:*tfftWffllt» 

S»»»bTJ'-httfc&U ftHftarSts — KADtt. o 

o^-C^a— ;K8) frS]@{tbTl&Mt*g£r>- 
h(A2)£f#» Cin*#BJ0D— JK2) 
[0 0 2 8] CroHScD^B^fettS-^CDte®^ 

— ©^©{Ctell— ©:RH§£ttb/t. 
[0 0 2 9] 

SlcJ:nH SSEftJfc+T?. 2*©tii!j/\*-ic<J;oTa^ 
MrftWIftStK: 1 6 5 ~ 1 9 5 ftOtt««t*i*o TgftSr 30 

«kD, .— *©iBft/x-^wt<iii«k:«*6#ASBf, 

«*©»»/ W4!MdWfc#^©3BaS*R^*©T, 

«**fl:©e» «Bfte») »x.en, stfttttMco 

■So 

[0030] &itnjKm2<D5m<Dmmtii'&>'— h©st 40 
<t©e» (sn©em K#«bT±TK:»»Rrfle&A 

-C3*fl:IWi#*»tottT^S©-C. tsft/t-tcksnt 

#6. ©ffttJRnifflttdJffift^ftiiisswiaEra c i 50 



«fB¥8-1 5 0 6 6 4 

6 

#<T£-5 ; k©T-&3. 

[0031] seoT. ^Mictntf. ±iE^fn©« 
h \zmm bijost y 7 * ? * > h cumim nrni4 
{k©e« <s»©e») tc*fj^bT±Tfc^®jpjtg^A* 

# 6 . »#ttM «rffitt»KW#!S<t«ttt*»B!tr * - 1 

[0032] fae-aT. #%.w\z&n\-£. ±E^-rn©« 

[0 0 3 3] 

[§fe&S#J] oiffc, £©5£ijH©ggJg0iJ£Hffit:#8BbT 

[0034] mmm 1 

s-r, m 1 fcsr»#js 1 ©3£w©fQSSB*ffl^-rfli 

h(A2)©SJitSrff^:ofc. fte*^. »tU b 
— ;u (2) J; 0 t>4a 0 b£t ^ «fc o iz b t3.fr <=> 

u *a«(3)^©»flE«j»T>rffltt«fre©at»*(io * 

ffli&£-g\ ^®)«(R) f ©ffiftA— (Ml)(M2)£{£;ffl£: 1 
8 0«-fSU j&^-t-n-^nJSibScS 00r pm, 
r8B«5ui©iB»£-£*.J&:;flf«5. JMBMtOiCFl)©* 

ffltt»K#*9Sft:lttlt(F2)tbfc. MKISjA* — (M 

i) (M2)©tfrBitr«, cinecDiiiA- (md (M2) «t 

ffiBJC/f-f KA— (7) £BE«b7c. 

[0035] "t\ ttftftat) ©tJM*ttJ»*nBttHffi 

tUTIt T^&S8 0/im, 8 0*5«fcCX»g? 

fnjU^W^ 8 % ©mft t-J|/-ftg fcf - ;b^fi-&#:© 
i£tt!&fl:«H£LTttt ex4 4 0 0©a 

[0 0 3 6] O^T. «^ttM?rattWIB#*ttftJfttt 

(F2)£2 o o'cwflos&a— ;K6) tc#^, gisa^nfc^ 

(8) 'v.W*. i^aiH'ftbTSIili1«^->-h(A2)5r?#. d 

[0 0 3 7] £©«fc3fckTR»3ftfc**«#->— h 
(A2)©^^j5tt0. 4 6mm. J5E?^*itt2 0 0mm. *3«fc 
^7XM$tt4 5 V/V%T-&-Dfz. 

[0 0 3 8] tt%tM 

z\<Ditmmn^ ±.m$£ffi.miT'&mvtz*&miz&^ 

T, «t»flc(R> 4'©^ffltSi!)/'?-(M2)t^ffi)^^-^.-r 
»ft«lt(Fi)StBt)-Brfc:ifc£W1-tt*S6«i tR* 



(5) 

7 

it. 

[oo39] ttmm 2 

T. ttUftOt) 012) ©ttffifc. ffiffiS 

HA— (Ml)©teffl{CjtbT 1 5 OSf HiStlTig 

h (A2)fflJpi^Mff, j«JB|«3«fctf#5;*-Mr 

[0040] ±mmm i i £ tuaw 2 tc 10 

*««(3) flMHOftlJRn— JK6) K&MT&gP 
»©«|^fldil6(F2)©fi»BRr/*ii«Ra--^(6) ©ft 

[0 0 4 1] 











0. 6mm 


1 IT XT 


ajimi 


1. 4 mm 


1 67X7 


&m\2 


1. 1mm 


1 47X7 



ewe 3 mmmiT'it. fs 

Ykltai(F2)oSi!i«a^jp»n— ;K6) ©AflW, tOft 
D, 18 0«W&ffig&^rf-5 2#©tgan— (M1)(M2) 

itT^filifcJI 1 ©3EWK .fctUi, liut£©I@^©iSS!)e 
f^ISStS^t^t, ilwQ:V»ft»T*3eb/tflR» 30 

[0 0 4 2] 2 

»«*65'-h<A2>©«i&SfTfct>fc. Tftfc-S, -triS 
«(3) OXP«©«»*CR) rtOSK)/N'-(Ml)tCJ:oT 
»BHS^tlW63lt(Fl)KiS»*-*/LT, ?HfkiBIK«(Fl) * 

=ey y<< hmzfflmvfr-D&*: s y j y*>b\z 

3|HS{tl«lft<F2)t»J«bfc. Cut, g®)A*-(Ml)©g 
»SSctt5 0 0 r pm, 33 itfJgHW: 5raiT^fc. OH 40 
■C. C©f&#tt*Tirffl'lfeWK^#lSYtittfcCF2)*, *« 
«(3) ©UP«©xyu>^KJ:D±Tk^«ib#*^r 
C»totfc..3 6i:. CO*»#:tt^pIMtt1» 
1#«I1(F2)£2 0 OtoMn-JKe) fc* 

h(A2)£». £n£#tt0D— JK2) fc#*lRofc. 
[0 0 4 3] CO«fc5KUT«JftSnfcW|lta^->— h ■ 

(A2)©¥iSWJ£W:0. 4 6mm, fiE^ipIte 2 0 0 mm, *JJ; 50 



#S¥8- 15 0 6 6 4 

8 

^7^f$tt4 5V/V%f$ofc. Mttl 2 7 
[0 0 4 4] &i3. -l-Offi, C©Safi«2KlfeHTfiEffl 

■5. 

[0 0 4 5] JtflftM 3 

z. mttMM 3 tt. -hE*JSS« 2 LfcgBtcfcH 

T, *R»(3) ©ffiP#J©"SJ»)A*-(N) ©ftfrDKl. Jt 
h(A2)©¥*3f*iJP, *»«*«ttf*7^^ 

!6iMiot)OtifllT*-3fc. 
[0 0 4 6] ±e#«E0!l 2 43 XXfiRMStM 3 K&HT, 

a«(3) oaHM©ao«ip— jk6> ic»ii*-r *»#©*» 

3Mfc«tfc(F2) ©SMfiRtHmSftn— ^ (6) ©ftWSrifflJg 
U TIE* 2 KtjtJ&T^ifc. 



[0 0 4 7] 
«2] 











0. 8mm 


1 37M7 




1 . 4mm 


1 67X7 



Stf (3) ««©HnJ»n— ;K6) icSbBTSfS^oaMIKS 

a- (mi) t j; z>mm^-<D i m7imm-rf£t>%%-m.- i ®M\z 

ZtfoV-C*IW)rt- (N) #JiTfct*I!rr*tt#* 2 <D5£W 
KJ;nK. i ©»-&£RI«fc. fur^©!®^©^ 

[0 0 4 8] 

©gJit^ffitiJHT, SSEfSffcffCl 6 5~1 9 5ft©<(£ 
fMtfcWroTilMrr* 2 *©i6»/t— fcffiSfcBfBIBIH 
£r*3HT8E»U z\nZ(DmShrt—tZlz-?Tm£8!i{tWl 
iSCl 6 5—19 SSWtefflSISJ^oTlBili*-^^.* 

-££*>©-?& 0. SfcS*312©%KH» 1 



20 



(6) 

9 

co o 4 9] fox. *%wtcckn«. ufno^^ 

[@ 2 ] SffiHit i 8 0 S»t*fc 2 o©S«;s'-fflg 10 

mvtm&i&TmmmT'. 02 att^«g»A-KMiffl ; £ 
s^u 02b«cnio 1 8 osfiffi**rnfcft«fi» 

[03] m^2<DmM\z^^m.mm^-h(omjtm 



[01] 




^B8¥8 - 1 5 0 6 6 4 

10 

Al : »TrattWKtoJ!M*»>'- K 

a 2 : mmm&^-b 

B : h*fc$t*£S1# 

f 1 : mmmtmm 

F 2 : if»#:tt^Wffi141»)ig#*^ft^iNi 
M 1 : 

M 2 : tgft/N*— 
N : nJibA— 

r : Mfcvtm'vjw&mmoym.mm 

1 :#MLD-JI/ 
2 : #®Dn-^ 

3 :-S8ff 

6 : Jp^iD— Jl/ 

7 : 

8 : ;U 

[0 2] 




(c) 



1 8 0 3 6 0 



7D> h^— i?<DWt& 
(72) Rig* 

JSCfRffSKiASS-hHW 2-2 8t*{fc 



